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Method of operation of a printing unit and printing unit for offset machine 
Background of the invention 

The present invention concerns a method for operating a printing unit in which the 
5 printing unit comprises a doctor blade used for coating and as moistening unit for ap- 
plying water, and where the coating means and the water application means are consti- 
tuted by a unit comprising a doctor blade and at least one roller for transferring coat- 
ing or water from the doctor blade. 

10 Offset machines are well-known within the art and are therefore only described 
briefly. A web or a sheet on which printing is to be performed is led around back- 
pressure rollers or transfer rollers. The web or the sheets are brought into contact with 
a blanket cylinder for being applied the print to the applied in each single printing unit 
in the offset machine. The blanket cylinder is in contact with a plate cylinder transfer- 

15 ring the colour print to be placed on the web. The plate cylinder is in contact with a 
moistening unit and a inking unit applying water and ink, respectively. Thus, an offset 
plate on the plate cylinder is rotated whereby water susceptible parts are moistened by 
the rollers of the moistening unit. Then the ink susceptible parts of the offset plate are 
supplied with ink from the ink rollers in the inking unit. The print image formed is 

20 then deposited on the blanket cylinder which further prints the ink on the web or the 
sheet. Preferentially, it will be a paper web but other materials may also be printed. 

A printing unit according to the present invention may be used in a traditional offset 
machine, for example of the kind described in European patent application no. 

25 767,058. The content of this patent application is hereby incorporated by reference as 
the printing unit may be a part of an offset machine which is built up according to the 
same principle and with the same paper delivering and paper receiving means at the 
beginning and the finish of the printing unit as well as corresponding means for trans- 
ferring paper web or single sheets between different printing units disposed in succes- 

30 sion can be used for imparting the web the finished print. Also, the same kinds of 
printing ink may be used. Offset machines may be equipped with a coating unit. The 
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coating unit will typically be constructed with a cylinder on which the coating is ap- 
plied from a roller arrangement which is supplied from a vessel with clear coating. 

In International patent application PCT/DK9 8/003 03 there is described a system of the 
type mentioned in the introduction which is improved and thereby enables a broader 
application and more efficient operation of printing units in offset machines, where the 
printing unit may be used for coating and water application. In this system, the coating 
is established indirectly via the plate cylinder. However, it is desirable to apply coat- 
ing directly on the blanket cylinder due to quality and finish in the formed print. 



It is the object of the present invention to indicate a method for operating a printing 
unit and a printing unit for an offset machine which enables a wider use and a more 
efficient operation of printing units in existing and new offset machines. Furthermore, 
it is an object to indicate a moistening unit which simultaneously may be used for 
1 5 coating and which also enables flexoprinting in an offset machine. 

According to the present invention this is achieved by a method which is peculiar in 
that the doctor blade and an interacting roller are displaced between a first position for 
transferring water via a plate cylinder to a blanket cylinder and a second position for 
20 transferring coating directly to the blanket cylinder. 

The printing unit for use by the method is peculiar in that the coating and water appli- 
cation unit is arranged slidable between a first position for bringing said at least one 
roller in contact with a roller engaging the plate cylinder, and a second position for 
25 bringing said at least one roller in direct contact with the blanket cylinder of the 
printing unit. 

By using such a method and such a unit it becomes possible to make offset machines 
so that they obtain wider application, and simultaneously the process may run more 
30 efficiently as the coat is not applied indirectly via the plate cylinder to the blanket 
cylinder. The slidable unit may be designed so that it may be retrofitted on existing 
offset machines. 




Coating or water from the chamber is transferred to the blanket cylinder or the plate 
cylinder via a roller which preferably is a screen roller in the form of an Anilox roller, 
and the liquid lying in the cups of the screen roller is transferred to the blanket or plate 
5 cylinder. Transfer of water to the plate cylinder occurs as a rubber roller is inserted 
between the screen roller and the printing plate of the plate cylinder. Transfer of coat- 
ing occurs directly to the blanket cylinder from the screen roller. 

When the transfer unit is displaced to its second position for contact with the blanket 
10 roller, it is also possible to run flexographic printing. The blanket cylinder is provided 
with a printing plate, and the plate cylinder is displaced out of contact with the blanket 
cylinder. Then flexo inks may be transferred from the chamber and the transfer roller 
in the shape of an Anilox roller to the printing plate. 

15 If a completely covering print is desired, a blanket may be used on the blanket cylin- 
der as in the case of coating. 

It will be possible to use separate doctor blades for inking/coating and water applica- 
tion. However, it will also be possible to use one and the same doctor blade for coating 
20 and water application. 

In a coating unit, which typically is the last printing unit in an offset machine, it is 
advantageous that the coating means only comprise one screen roller in the form of an 
Anilox roller for transferring the coating which is applied directly form the doctor 
25 blade to the blanket cylinder. 

Most machines will be provided with a frame with coupling means for supporting a 
cleaning system consisting of a liquid spray nozzle and cleaning paper. In some cases 
the printing unit according to the invention may be mounted in coupling means of this 
30 frame. Hereby, the need for special adaptation of the machine frame is avoided. 
Hereby it becomes particularly simple to modify an existing machine as the coupling 
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means located in the frame of the offset machine are re-used as coupling means for the 
unit according to the invention. 

The motor used for driving the screen roller is independent in order to adjust the rota- 
tional speed to different offset machines. Thus the unit does not need a special adapta- 
tion of the drive of the screen roller for different offset machines. In the machine, there 
will only be need for a suspension which in its most simple form consists of four pegs 
or screws on a rack. 

By using a unit according to the invention, which is based on a doctor blade, it will be 
possible to apply highly pigmented inks, as for example metal enamels. This will not 
be possible with common offset printing units as pigments/inks will clog here and 
make impossible the formation of a quality print. 

The unit according to the invention may also be use as a moistening unit. In the known 
moistening units, an environmental problem arises. In order to transfer the moistening 
water with the present roller arrangement, it is necessary to add solvents. At the mo- 
ment, this has been prohibited at several places. 

Alternatively, it has been attempted to solve the problem by teflon coating for forming 
a kind of mask with the purpose of avoiding ink depositing in certain areas. This is 
known as dry offset and is a different process in principle. Thus teflon has been used 
for substituting the water application from the moistening rollers. This system has an 
advantage as the paper is not moistened and thereby the risk that coating adheres badly 
do not arise. 

Instead of using the traditional moistening units, there may be used a system which 
comprises a doctor blade and a screen roller and a rubber roller between the doctor 
blade and the plate cylinder as described in the above International patent application. 
This is advantageous as faster operation than previously is feasible. The amount of 
water or water sausage formed in a wedge-shaped interspace between the rubber roller 
and the plate cylinder may be varied by running with varied speed between the rubber 



5 

roller and the plate cylinder. By running the rubber roller with greater speed it is thus 
possible to provide a greater amount of water in the wedge. The amount of water may 
also be adjusted by varying the slot width occurring between the rubber roller and the 
plate cylinder. The printing unit according to the invention is thus advantageous in 
that the amount of water situated in the slot may be varied according to need. 

As printing unit may be intended for coating and as moistening unit, it will be possible 
to use the same unit consisting of a doctor blade and transfer roller for both water and 
coating. 

By using a common moistening unit it will not be possible to apply coating. Due to 
the surface speeds, a great and unallowable contamination of the surroundings will 
occur as coating will be sprayed from the periphery of the roller and from the ends of 
the rollers. By using the unit according to the invention for coating, it will be possible 
to avoid contamination. 

It is also possible that, together with a plate cylinder and a blanket cylinder, there may 
be provided two units according to the invention of which one unit is used for coating 
and the other for water application. Hereby it becomes possible to provide stripes of 
coating and stripes of ink side by side on the plate cylinder. This is made possible as 
the doctor blade may be divided up for giving off liquid/ink over a part of their length. 
Hereby is thus achieved the possibility of making print with quite new effects. 

descr ip tion of the drawin g 

In the following, the invention will now be explained with reference to the accompa- 
nying schematic drawing, where: 

Fig. 1 shows a side view of a typical offset machine comprising four printing units, 
Fig. 2 shows a partial view for illustrating a known printing unit comprising a 

moistening unit and an inking unit, 
Fig. 3 shows a view corresponding to Fig. 2 for illustrating an embodiment of a 

printing unit according to the above International patent application, 



WO 01/25010 




± O OS^^^tfoa 

6 

Fig. 4 shows a view corresponding to Fig. 3 for illustrating a first embodiment of a 
printing unit according to the invention, and 

Fig. 5 shows a view for illustrating a further embodiment of a printing unit accord- 
ing to the invention. 

Fig. 1 shows a traditional offset printing machine 1 comprising four printing units 2. 
The machine has a transport direction 3 for sheets that are printed. The sheets comes 
from a delivery station 4 and are conveyed to a receiving station 5 by means of a de- 
livery arrangement 6 comprising a conveyor belt 7. The conveyor belt 7 runs about 

10 two chain wheels 8,9. The single sheets are conveyed from the unit 4 via a path 10 
around an impression cylinder or back-pressure cylinder 12. The single sheets are 
placed at a position indicated by 13. The sheets are thus placed in an area between a 
blanket cylinder 14 and the impression cylinder 12. The blanket cylinder 14 is in con- 
tact with a plate cylinder 15. Besides the impression cylinder 12, the offset machine 

1 5 also comprises transfer cylinders 1 6 for the sheets. 

The offset machine furthermore comprises gripping means for holding sheets and a 
long row of rollers for moistening units and inking units which are in connection with 
the plate cylinder. Since these are well-known, they are not shown in Fig. 1 which 
20 serves as illustration of the structure of the offset unit. These rollers, however, appear 
in Fig. 2. 

Fig. 2 shows a printing unit 1 comprising an impression cylinder 12, a blanket cylin- 
der 14 and a plate cylinder 15. These cylinders are rotating according to the arrows 

25 17,18, 19. A moistening unit comprises a container 21 for water. From the water con- 
tainer 21 the water is led via a system of rollers 22 to the last contact roller 23 which 
is in contact with the plate cylinder 15. The printing unit 1 furthermore comprises an 
inking unit 24 comprising a number of rollers 25 transferring ink from an ink con- 
tainer 26 to contact rollers 27 which apply the ink on a soft printing plate (not shown) 

30 situated on the plate cylinder 15. The printing plate located on the plate cylinder will 
thus be imparted ink in the areas where water has not been applied from the moisten- 
ing unit 20. The printing plate is usually an etched metal plate. 
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As a coating unit is built up in principle as the moistening unit 20, Fig. 2 may also be 
said to illustrate a coating unit. The coating will thus be conveyed up from the con- 
tainer 21 containing coating and transferred via rollers 22 to the last contact roller 23 
5 which is also called the forming roller. However, a coating unit will preferably be 
mounted on the blanket cylinder 14 for avoiding undesired dirtying. 

The embodiment shown have some environmental and printing disadvantages. Instead 
of using the existing moistening unit, the printing unit in Fig. 2 may be modified as 
10 illustrated in Fig. 3. 

In Fig. 3 the contact roller 23 is substituted by a unit 28 comprising a doctor blade 
system 30 and a screen roller 29, preferably an Anilox roller of the kind also used for 
flexographic printing. The screen roller 29 may be mounted directly in the existing 

15 suspension. Between the screen roller 29 and the plate cylinder 15 there is mounted a 
soft roller 32, preferably a rubber roller. The unit 28 may, even by great peripheral 
speeds, ensure a constant and uniform amount of water and/or coating transferred to 
the plate cylinder 15. If the unit 28 is desired to be used for coating, the rollers 27 of 
the inking unit are brought out of contact with the plate cylinder 15. If the unit 28 is 

20 used for water application, the inking unit 24 is kept in engagement with the plate 
cylinder 15. 

The embodiment shown in Fig. 3 may be changed when it is only used for coating. 
Thus the hard screen roller 29 may be used directly without a soft roller for coating. 
25 This will, however, necessitate the use of a rubber blanket on the plate cylinder 1 5. 

The printing unit shown will be very simple and easy to maintain. At the same time, 
the system is easy to replace depending on whether the printing unit is desired to be 
used for one or the other purpose. Thus it will be possible, according to wish, to use 
30 the existing moistening unit concurrently with the unit 28 according to the invention. 
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When the unit 28 is used for water application, it will be easy to adjust the water 
amount in a simple way. Such an adjustment is difficult in traditional moistening units 
where the rollers are running synchronously with the plate cylinder 15. The rubber 
roller 32 may be provided with its own motor which is driven independently of the 
plate cylinder. This creates possibility of a differentiated periphery speed and thereby 
possibility of stemming up of greater or lesser amount of water in the wedge-shaped 
interspace 3 1 formed between the rubber roller 32 and the plate cylinder 1 5. 

In Fig. 4 is shown a first embodiment of a printing unit 1 according to the invention. 
Fig. 4 differs from the printing unit shown in Fig. 3 by the unit 28 being suspended 
pivotably about an axis 33 of pivot running in parallel with axes of rotation 34 and 35 
for the blanket cylinder 14 and the plate cylinder 15. The unit 28 is shown in a first 
position 36, where the screen roller 29 is in contact with a soft roller 32 engaging the 
plate cylinder 15, and a second position 37 where the screen roller 29 is directly en- 
gaging the blanket cylinder 14. These two positions are used for water application 
(position 36) and coating (position 37), respectively. 

Fig. 5 shows a further embodiment of a printing unit according to the invention. In this 
printing unit there is simultaneous use of two units 28. The unit 28 illustrated to the 
right in the Figure is used for applying moistening water. The unit 28 shown to the left 
is used for applying coating. Since it is possible to divide up the doctor blade over its 
length, it will be possible to apply coating in stripes where the moistening unit does 
not apply any moisture. Such an effect will not be possible in traditional printing units. 
The coating unit and the moistening unit as illustrated in Fig. 5 will function accord- 
ing to the same principle as explained above with reference to the preceding Figures. 
Alternatively, the unit 28 in the left side may be used for transferring coating and flex- 
ographic ink. If there is a blanket on the blanket cylinder 14, a completely covering 
ink will be printed, and if a printing plate is placed on the blanket cylinder 14, a de- 
sired flexographically printed image may be established. 



